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South Dakota State College.
Dear Sir:
As director of the South Dakota Agri
cultural Experiment Station, I have the
honor to make the following report for
the fiscal year ending June 30, 1927. At
the close of the year there were twelve
departments of the station. A report
in detail "by each department head is
included herein and also the financial
statement "by the secretary of the col




Director of the Experiment Station.
Annual Report
AGRICULTURAL ENGINEERING
Electricity on the Farm
Electrical refrigeration tests were conducted on the South Dakota
experimental line at Renner, South Dakota. The effect of outdoor tem
perature on the current consumption was studied to find the correlation
between the two and the effect of the location of the refrigerator on the
current consumption was observed. A study was also made to determine
the energy used to keep the boxes at different temperatures and the
effect caused by the number of times the door was opened.
Cream separator tests were conducted in cooperation with the Dairy
department. In this study, it was found that a separator driven by elec
tric motor would do just a little better job of skimming than one operat
ed by hand.
The feed grinder experiments have dealt with small grinders oper
ated with small motors. The set-ups were arranged so that the mill
would run for some time without attention. The tests are still under
way and no conclusions have been reached as yet.
Grinding Roughage
The Agricultural Engineering department cooperated with the Ani
mal Husbandry department in determining the value of ground hays and
other roughage. The grinding was done by this department and the
feeding by the Animal Husbandry department. An accurate cost of each
separate item of the grinding was kept and the total cost determined.
Frost on Hog House Windows
The problem of frost on hog house windows was also investigated.
Several mixtures were applied to different windows in the same house
to find something that could be used to prevent the frost from covering
the windows at farrowing time.
AGRONOMY
Influence of Crop Rotations on Soil Fertility
Soil samples were secured from several plots of land in a series
where various rotations and treatments are continued for definite long
time intervals. The soil samples are expected to indicate fundamental
differences in the soil of the plots when they are studied chemically and
biologically.
During 1926 the plots included in this project were occupied by oats
(Sixty Day S. D. 165) and wheat, (Acme S. D. 284). The seasonal con
ditions for these two kinds of small grain were fairly good and the re
sulting crop yields indicated differences that were undoubtedly due to
variations in soil treatment. In a tabulation of yields, one of the check
plots produced 15.6 bushels of oats per acre, whereas the nearest plot
which receives only potassium also yielded exactly 15.6 bushels per acre.
Since the report on this project for 1925-26, analyses of the soil
from the plots for inorganic carbon have been nearly completed.
Effect of Phosphorus and Sulphur on Plants
This project is to determine definitely the effects of phosphhorus in
different forms on the growth of plants and the effect of sulphur in com-
u
bination with calcium (gypsum, calcium sulphate) and as pure sulphur
on the growth of plants; also the availability of phosphorus in different
forms.
The pot culture work was carried out in the greenhouse exactly
according to project plan. Owing to a very unexpected drop in temper
ature, the wheat plants in Series I were severely injured by frost so that
it was necessary to replant them. The second seeding was made from
the same parcel of seed used in the first seeding but the stand was poor
and the quantitative results from this series will not be significant
this year, although the characteristic appearance of the plants cor
responds with that observed in previous years.
Photographic records have been made of the appearance of the
crops after harvesting. The harvest from the several pots were ar
ranged on a background and photographed so that direct comparisons
could be made.
During the year, two sets of soluble phosphorus determinations
were made.
Corn Ear Rot
This is a project to discover the occurrence of corn ear rots and to
determine the effect which ear rots may have upon constituents of af
fected ears, and upon the progeny.
Last year it was reported that numerous separate strains of com
have been produced by selfing. These selfed strains are now growing
in ear-row plots and several of them are in the fourth generation of in
breeding. Consequently, the outstanding characters for the several near
ly homozygote strains are very clearly defined. Among the the most
outstanding of these characters are the following: 1. tip burned leaves
—a condition where the leaves begin to dry up at the tip and become
dead with the sear and brittle condition of frosted leaves; also color
less or nearly so from lack of chlorophyll; 2. crinkled leaved; 3. rolled
tops; 4. chlorophyll deficient; 5. light veined; 6. broad leaved; 7. nar
row leaved. Some of these characters have been described and classi
fied genetically and some of them have not.
Certain of these characters such as those connected with root rot,
crinkled leaves, and tip bum, appeared to be caused by definite organ
isms. Within the last year, attempt has been made to induce characters
appearing in these homozygotes into supposedly normal plants by inoc
ulating the supposedly normal plants. These inoculations have indi
cated that it is possible to induce by such means some characters which
are commonly called diseased characters and which also seem to be her
itable.
Carbohydrate Variations
This project is a study of carbohydrate variations in leaves and
husks in early and late maturing varieties of corn and their relation to
moisture and temperature.
Since the last report, a series of corn cultures have been carried
through in the greenhouse and a corresponding series in the field.
Samples from the plants in each of these series were taken with the
use of a Sachs-Geunug leaf punch. Determinations were completed on
these samples. The plotted results indicate that percentages of sugar
and starch from these leaf samples taken at three-hour intervals during
two days were distinctly affected by the factors of light and temperature.
Apparently the lowest percentage of sugar was present in the leaf sam
ples taken at 1:00 A. M., with fairly regular increases toward the earlier
and later parts of the twenty-four hour period.
Thus it is possible to predict that the measurements of photosyn
thesis attempted in this project will yield results. The series of green
house cultures were continued and leaf samples taken in the present
season, according to the project outline, and analyses of the same are
now being made. The series of field cultures which were put in at plant
ing time are available and will be sampled regularly at three-hour inter
vals through a twenty-four hour period.
Long Time Experiments
Crop rotation trials indicate that there are certain advantages in
producing small grain crops, e.g., wheat, oats, barley, in connection with
a well balanced crop sequence. It seems that one special advantage in
this connection is that of weed control.
Breeding com for protein content has been continued and resulting
yields indicate that the long continued selection within a strain for high
protein reduces yield per acre. This is a result somewhat different from
the one formerly noted.
Weed eradication trials indicate that quack grass has been success
fully controlled in rotations in two similar four-year rotations on the
East Farm at Brookings. 'Rotation No. 1 consists of (1) com, (2) oats,
(3) wheat, (4) sweet clover. Formerly the sweet clover in the fourth
year was harvested both for hay and for seed. More recently it has been
harvested for hay and the land strenuously summer fallowed. This
change in process appears to be an improvement in a method for erad
icating quack.
A comparison of producing corn on unplowed land with producing
corn on similar land plowed at varying depths, including 6, 7, and 12
inches, indicates that though there may be minor differences in yield
from the several depths of plowing, the differences are too small to be
of economic importance.
Comparison of the so called (1) grain system, and (2) livestock sys
tem of farming has been continued. In the former system, crop residues
(straw, corn stover, clover hulm) are returned directly to the soil and
turned under; in the latter, crop residues are first utilized as roughage
for livestock and the equivalent in stall manure returned to the soil.
The difference in crop yields from these two systems are small enough
so that it is certainly impossible to state off-hand that one system is
much superior to the other from that one standpoint alone.
The variety of smooth awned barley, mentioned in the previous re
port as one having many desirable qualities, has been increased this
season, especially at the Highmore and Eureka experiment farms. This
variety is increasingly promising even in comparison with smooth awned
varieties from other sources. It is possible, due to the increased arqa
seeded this season at Eureka, to place a considerable amount of the seed
in the hands of growers. It is believed that this smooth awned strain of
barley will serve as a very desirable contribution to South Dakota cereals.
Investigations have also been continued with hulless oats. Some
most interesting segregations were produced this season, indicating ra
tios between smut carried and smut immune and intermediate strains.
These strains of oats will apparently result in placing a variety or
varieties of hulless oats in the hands of growers more free from smut
than those already disseminated. This prospect is especially encourag
ing both from a scientific and practical standpoint on account of the well
known susceptibility of hulless oats to smut. This disease is one of the
chief drawbacks to the culture of hulless oats on a large scale.
Soil Investigations
The special state appropriation for soil investigations was discon
tinued by the legislature at its last session. During the eight years this
appropriation had been received it was possible to survey and outline
and make soil maps of nine South Dakota counties, and an additional
area comprising about six townships in Stanley, Jackson, and Haakon
counties. This is a total of approximately 8,000 square miles. This
amounts to about one-tenth of the area of South Dakota.
In addition, many soil analyses were completed of samples from
many parts of the state indicating the content of such fertility elements
as nitrogen, phosphorus, and potassium. Information about the degree
of acidity and alkalinity of soils in various spots was also given out.
The discontinuance of "Soil Survey" makes it necessary to drop two
soil trial fields, one at Groton and one at Vermillion. The value of results
from these fields rests upon continuity rather than upon the results from
any year or two. It it hoped that these soil investigations can be resum
ed in a systematic way, in order that knowledge, concerning the abundant
resources of South Dakota soil and the continual improvement of the
same, may be built up.
Color Classification of Soil
One phase of investigation of world wide importance actively par
ticipated in by South Dakota's soil scientist has made progress. This
is the method of classifying the various soil types on a basis of color.
The method consists of devising a numerical index of color which is in
turn based upon the revolutions of color discs. The method provides
terms for expressing a comparison of color between soils of say Eussia
and South Dakota. The perfecting of this method is a notable contribu
tion. This work has done something to bring South Dakota and its soil
resources to the attention of all parts of the world.
Substations: Highmore, Eureka, Cottonwood, Vivian
The experiments, which have been continued for some years at the
substations, represent the areas in which these institutions are located.
Some improvement and enlargement of work has been undertaken this
season, especially at Eureka experiment farm where varietal tests of
small grains, including smooth awned barleys, have been carried through
the season.
The rotations and culture experiments including trials of hardy
and rust resistant varieties are arranged to supplement experiments
that are installed at Brookings and in other places. In this way, the
substation trials contribute information of scientific bearing. Among
the principal lines of investigation at the several places are the follow
ing: comparison of crop rotations; variety testing of wheat, oats, corn,
barley, flax, potatoes, alfalfa, sweet clover, millets, grain sorghums,
field peas, soybeans, and sunflowers; the selection and breeding of dis
ease resistant and drought enduring strains of these crops; trials with
different kinds of tillage and fertility applications.
Substation tests kept people informed about soil fertlity needs,
sometimes indicating the desirability of putting on fertilizers or manures
or sometimes suggesting that such procedure could well be omitted as
likely to prove unprofitable.
The substations also furnished data for answering questions about
time for optimum seeding of flax, wheat, oats, barley; about most pro
ductive varieties, e.g., Richland oats at Brookings, and Cole oats at
Highmore; about weed eradication, e.g., summer fallow after sweet
clover at Brookings.
Potato Experiments
The state appropriation for potato experiments have been utilized
in the main for cultural experiments, the comparative tests of high
pressure and low pressure spraying, growers' strain tests and tuber in
dexing. Studies were added this season using several substances for
treating seed potatoes (cuttings before planting). The substances in
cluded mercury compounds, copper compounds, anaesthetics and formal
dehyde. One incidental effect was noted in connection with treating
seed pieces with anaesthetics in an attempt to break the rest period.
Over treatment of seed pieces with such anaesthetic may put them to
sleep permanently.
Another indication from seed treatments used at earlier and later
dates before planting is that corrosive sublimate may be utilized for the
usual purpose of seed treatment some days or weeks before planting
with no injury resulting and possibly with some beneficial effect.
Seed Testing
The seed labaratory tested 4,561 seed samples and identified 209
plants during the year.
Breeding Crops for Increased Yield and Quality
About 700 strains of cereals including selections of Marquis wheat,
Kota wheat, and hybrids of these two varieties are being tested out at
Highmore and nearly as great a number at Brookings. Varietal testing
is being continued at these places and also at all substations. Numerous
other crosses are being attempted and carried out including more un
usual ones such as Marquis-durum, and wheat-emmer crosses. These
crosses and selections are made to find possible cereals that will prove
resistant to rust and other diseases. Improvement of crops other than
cereals such as alfalfa, sweet clover, and soybeans, is likewise being car
ried out.
Cooperative work with the United States Cereal Office has been
continued to the extent of putting in a rust nursery at Brookings and
also at Highmore. This nursery consists of head-row plantation of
about fifty strains of cereals including selections of Marquis wheat,
Kota wheat, and hybrids of these two varieties. The strains furnished
for these cooperative rust nurseries at Brookings and Highmore are the
same series as are furnished to numerous experiment stations in vari
ous parts of the country and one of the purposes of the nursery trials
is to find out whether strains that are affected by rust or possibly im-
8 ANNUAL REPORT
mune from rust in one place, perform similarly with regard to rust
elsewhere.
In connection with breeding i*ust resistant cereals, the Department
has cooperated with the Barberry Eradication officials by furnishing
space, both at Brookings and at Highmore, for a cereal head-row nurs
ery where a number of rows of wheat varieties are largely protected
from rust infection by being sprayed with sulphur dust. These protected
rows give opportunity for comparison with similar rows unprotected.
Such a comparison will give information concerning the actual degree
of damage to cereal plants by rust infections in a given year.
Flax Improvement
In the line of flax improvement, the idea has been to find the strains
of flax that are most immune to wilt and other flax diseases. No crop
offers so much encrouagement to the selector of productive and profit
able strains as does flax. The difference between strains as they ap
pear in the nursery is very striking; some of them fail to make almost
any degree of growth and consequently are unable to keep down weeds
where flax ought to grow; others come to maturity and make high yields
of excellent quality and therefore present even and thick growth of flax
plants in the nursery plots. The strains in the latter plots are likely to
be disease resistant. About forty strains of flax, including those most
disease resistant from our own experiment farms and from neighboring
states, especially Minnesota and North Dakota, along with strains from
other parts of the world, are being tested out. Two or three of these
strains are apparently as disease resistant as North Dakota 114, and
the Minnesota strain called Winona, and may prove to be preferable to
the latter.
It was noted in the last report that a flax scholarship fund has been
made available to the institution and that some investigations had been
made by taking samples of soil from land previously cultivated in clear
flax, and similar land cultivated in flax-wheat mixtures, and further
similar land cultivated in clear wheat. The comparative amounts of
soluble nitrates and moisture in the samples from the three sources gave
no indication that flax would draw more heavily upon these soluble sub
stances in soil than wheat. This would be a bit of evidence indicating
that flax may not be exhaustive on soluble constituents of soil much
more rapidly than other crops.
Since the previous report, an additional problem has been complet
ed by an advanced student. This study of flax is now being published
in the form of Bulletin No. 228, entitled "Certain Physical and Chemical
Characteristics of Flaxseed and of Linseed Oil, with Especial Reference
to Date of Harvest."
ANIMAL HUSBANDRY
Sheep
Sheep Breeding.—An attempt is being made over a period of time
to establish a strain of sheep that will not require docking. Some good
results were secured during the past year. Three different rams were
used, in attempts to fix certain desirable characters, with varying results.
A second experiment in breeding is being conducted to determine
whether it is practical to produce a lamb suitable for mutton at an early
age and a hide that would be valuable for fur purposes. The value of
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such a hide is also the subject of inquiry. The lambs were sold to the
packer and the hides are now being tanned. This fall and winter these
tanned hides will be sold in the open fur markets.
Pastures for Sheep.—A third experiment with sheep is under way to
determine the value of white sweet clover, yellow sweet clover, alfalfa
and Sudan grass as a pasture. This was the third year for this experi
ment and because of the unusual conditions during the early growing
seasons, the experiment will be repeated.
Grinding Feed for Lambs.—A fourth experiment on the value of
grinding grain and roughage for lambs was conducted. This experiment,
will be repeated next year so there are no results to report at this time.
Cattle
Grinding Grain and Roughage for Cattle.—For this experiment fif
teen head of yearling steers were purchased and divided into three lots
of five head each. For the first feeding period, Lot I was given the
whole hay and whole grain; Lot II was given the ground hay and ground
grain fed in separate troughs; and Lot III was given the ground hay and
ground grain mixed. During the next period, the cattle were changed
and the cattle were also changed for the last period. This was done to
eliminate the individuality of the animals. This experiment will be re
peated next year.
Pastures for Cattle.—The third year of an experiment with cattle to
determine the value of yellow sweet clover, white sweet clover, alfalfa,
native grasses and Sudan grass as pasture was conducted. On account
of the unusual seasons, it will be necessary to continue this for several
years before drawing conclusions. To date no serious cases of bloat
have resulted.
Swine
So-called Alkali Disease.—An investigation in co-operation with the
department of Botany of this institution to ascertain the cause of this
trouble in swine in certain sections in the West River country was con
tinued from last year. It is apparent that pigs are more susceptible to
this disease than other kinds of animals. At the present writing, selec
tion for immunity is being tried.
Rape Pasture for Pigs.—The value of rape pasture when pigs were
receiving different kinds of grain was tested, using seven lots of pigs.
To each lot a different grain ration was provided. It is evident that
rape pasture does not furnish sufficient protein to balance the pig's
ration.
Grazing Pigs.—Another experiment with pig feeding was to deter
mine the value of white sweet clover, yellow sweet clover, alfalfa and
Sudan grass as a pasture for pigs with and without a two per cent ration
of grain. All of these grasses furnish a palatable forage for pigs but
it is evident that grain must be included for best results.
How Can Soybeans Be Fed to Prevent Soft Pork.—Six different lots
of six pigs each, similarly bred, were fed in self-feeders in dry lots. The
feeds consisted of varying quantities of ground soybeans and ground
com with access to minerals and water. One pig from each lot was
slaughtered at an early date and one-from each lot at later dates. Feeds
were analyzed chemically. Expert opinion was secured on the quality
of pork. The femur bone was measured and tested for strength while
samples of leaf fat, fat backs and lean meat were analyzed chemically.
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Results indicate that when one quarter of the ration is composed of
soybeans, the meat is of poor quality. This investigation is to be con
tinued another year when fewer soybeans will be fed with com. Pigs
receiving ground soybeans and ground corn did not have the finish of
pigs that received corn and tankage. The pigs that received ground corn
alone were the poorest finished of any.
Winter Feeding Fall Pigs.—In this experiment the following three
factors were considered:
1. Value of com and ground barley for full feeding fall pigs.
2" Value of a combination of tankage and linseed oil meal compared
with tankage alone and oats alone to supplement barley for growing fall
pigs to be fattened during warmer weather of spring.
3. The economyof full feeding fall pigs during the winter as com
pared with growing them during the winter for fattening later in warmer
weather.
The pigs full fed during the winter were finished in March at an
average weight of approximately 225 pounds. A slaughter test was
made by Morrell and Company at Sioux Falls to determine the finish and
quality of the meat and fat from the pigs fed on corn as compared with
the finish and quality of the meat and fat from the pigs fed on barley.
The pigs grown on limited ration during the winter are now on full feed
and will be marketed about the middle of July.
Pigs full fed on corn and barley during the winter made practically
the same rate of gain. The pigs fed barley required more grain but less
of the tankage and linseed oil meal supplement to produce 100 pounds
of gain than did the pigs fed com. The slaughter test showed that there
was but very little difference in the quality of meat and fat produced.
Pigs fed a limited ration of ground barley, tankage, and linseed oil
meal plus all the alfalfa hay they would eat made more gain at a lower
feed cost than did pigs fed either a ration of ground barley and tankage
plus all the alfalfa hay they would eat or a ration of ground barley and
ground oats plus all the alfalfa hay they would eat. All lots were given
the same quantity of the concentrated feed.
This experiment suggests the need of further careful work to de
termine the most efficient supplements to barley for both growing pigs
and fattening hogs.
Winter Rations for Brood Sows.—Twenty-four brood sows were di
vided into representative lots and fed the following rations:
1. Cora, tankage and alfalfa hay.
2. Ground oats and alfalfa hay.
3. Corn, ground oats and alfalfa hay.
Records were kept of the number of pigs farrowed, the number of
dead and weak pigs at birth, the weights of the pigs at birth, the num
ber of pigs matured, and the weights of the pigs to weaning time.
CHEMISTRY
This department has cooperated with the project-work of other de
partments of the Station and has not been engaged in any research
problem which is purely Chemical this year.
With the Department of Animal Husbandry, the department has
cooperated in the following problems: (a) A problem having to do with
the grazing of cattle, sheep and swine, (b) An experiment of investiga
tion of the value of ground barley and roughages as fed to cattle, sheep
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and swine, (c) The feeding of soybeans to swine, to avoid softness of
pork and pork-products. In all of these projects, the department has
directly participated in the detail of the experiment, and has done anal
yses upon the feeds, feces, products and animal tissues involved.
In cooperation with the department of Home Economics, the Chem
istry department aided in the analyses necessary to the solution of a
problem dealing with the kinds and quality of materials inwomen s coats
Is purchased from typical retail stores of this state. This work is still
in progress and incomplete. , , i.
Cooperating with the department of Poultry Husbandry, the depart
ment is engaged in analyses resulting from and leading to poultry feed
ing problems, which are complete so far as the work of this year is
This cooperative work has involved approximately two thousand
separate analyses with the personal attention necessary to the proper
collection of samples and to the correct conditions for accuracy m
determinations.
DAIRY HUSBANDRY
Individual Self Feeders for Dairy Calves
This experiment has been closed and the data have been compiled
preparatory for publication. The individual calves showed great varia
tion in their choice of feeds. No one feed of the six was chosen by al
calves at any particular stage of development. At times, individua
calves would eat heavily of oil meal for several days, followed by a
heavy consumption of corn, or vice versa. Bran and oats were consumed
in the same manner. Very little alfalfa hay was eaten and as a result
the calves did not develop as big middles as hand-fed calves, where the
grain is limited. .
The digestion trials indicated a nutritive ratio narrower than recom
mended for profitable growth. Because of the heavy consumption of the
high protein feeds, the cost of grain was high. The rate of growth and
increase in weight was better than normal, or in case of hand-fed calves.
Cross Breeding Experiment
To date five heifers and three bulls have resulted from these crosses.
Four of the heifers have been bred and appear safely in calf. One bull
from each cross is being kept to use on the first cross daughters. No
further report can be made on this project.
Effect of Sunlight on Growth of Calves
The effect of sunlight on the growth of dairy calves was observed
in a previous self feeder experiment. It was observed that calves which
had access to direct sunlight developed heavier bones, increased more in
weight, and showed better physical condition. Calves which were not
allowed access to the direct rays of the sun developed abnormal condi
tions of the legs and back. In several cases the calves became hump
backed. Other calves developed bowed legs, enlarged joints, and other
abnormal conditions. The conditions were at first attributed to over
eating of concentrates; however, when the calves were forced to spend
a part of each day in the direct sunlight, these abnormal conditions did
not prevail.
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In the trial which is now in progress, the calves are hand-fed a
grain ration of 300 parts of corn and 100 parts of oats. This ration will
be continued until the calves are six months old. Alfalfa hay is allowed
ad libitum. Milk is hand-fed twice a day. Salt, steamed bone meal, and
water is kept before the calves at all times.
There are four calves in each group. The tWo groups have the same
floor space for exercise. The space for Group I is divided equally, half
being m the open and exposed to the direct rays of the sun, the other
half in one end of a shed. Group II occupies the rest of the shed. This
shed has two large windows in the east end and affords ample room for
exercise. The calves are weighed every ten days, and measured every
30 days.
To date no observations have been made worthy of publication.
Clarifier vs. Filterer for Market Milk
This project has been continued from last year. Additional observ
ations were made this year which indicated the need for further work.
Plate and direct microscopic counts indicate that the number of bac
teria is increased by clarification. The number of leucocytes in the milk
are reduced by clarification as indicated by microscopic examinations.
While there seems to be no appreciable difference in the effect on
the cream line when the temperature of the milk is above 85 degrees F.,
a 2 to 3 per cent reduction in the cream line occurred when the milk was'
clarified at a temperature of 60 degrees F.
The clarifier removed a larger quantity of sediment than the filter
er; however, the sediment removed by the clarifier indicated the presence
of protein material, as well as small quantities of phosphorus, potassium
and sulphur. This phase of the problem will receive considerable more
work as it is a very important one.
The efficiency of both machines in removing sediment decreases
after certain volumes of milk have passed through them. The relative
efficiency of the two machines in removing sediment and in bacterial
count of milk at different stages of operation has not been definitely
determined.
The time involved in cleaning and setting up ready for use is much
less in case of the filterer. The time required to set up the filterer is
from one-fourth to one-fifth the time required for the clarifier.
Influence of Starter on the Quality of Butter
The purpose of this project was to determine the effect of starter
on the quality of butter when fresh and in storage. A good quality of
cream was used and divided into two batches. In one lot a good grade
starter was used. In the other no starter was used.
Two ten-pound tubs of each lot was saved. One tub was stored in
the college creamery refrigerator, and the second shipped to Boston
where it was kept in cold storage. All tubs were scored when fresh and
regularly every 30 days thereafter for a period of one year.
The scores of the various churnings do not indicate any marked dif
ference. The score on fresh butter was somewhat higher when starter
was used. The score of the storage butter was about the same in both
lots; that is, when the score indicated a deterioration in quality of the
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butter in which starter was used, a corresponding low score resulted in
the no-starter butter. V4. #
Observations of the scores would indicate that the quality oi ine
cream was the important factor in the keeping quality of butter, rather
than the use of starter. It is possible that if a poor quality of cream had
been used a more noticeable difference in score would have resulted.
This work is being written up as a technical paper, and it is hoped
the experiment can be repeated, using a poorer grade of cream.
Alfalfa vs. Sweet Clover for Pasture
The purpose of this experiment is to determine the carrying capac
ity of sweet clover and alfalfa for pastures, as well as to note the effect
on milk production and general condition of cows pastured. Each lot
has six acres in it. Eight heavy milking cows are pastured in each lot.
The cows were put into the lots on June 1. , . ,. . f
Because of the heavy growth both lots were cut the latter part of
June. The hay was weighed and a 10-pound sample was preserved for
analysis. The cows are kept in these lots day and night. They are tek-
en to the bam twice daily to be milked and at midday for watering. The
cows are weighed every 10 days at the same time of day.
There is no difficulty in getting the cows to eat the sweet clover and
although the cows have been on these pastures night and day, rain or
shine, no indications of bloat have been observed. j -uo.
This has been an unusually good pasture season; hence the drought
resisting properties and the length of the pasture season for the two
crops has not been put to a real test.
The cows are fed a grain mixture of four parts com, four parts oats
and one part of oil meal. One pound of this mixture is fed to 8 pounds
of milk for Holsteins and Ayrshires, and 6 pounds of milk for Jerseys
and Guernseys. Eight pounds of silage is fed twice a day.
The cows will be kept on the pasture as long as the grazing is tit.
This experiment has not been running long enough to justify any
conclusions. Casual observations indicate no difference in the carrying
capacity of the two pastures. The same nuniber of cows are being pas
tured on the two lots and so far the decline in milk flow has been about
the same in both lots. The variation in weight in the two lots has been
about the same.
Grinding Roughage for Dairy Cows
The purpose of this experiment was to determine the effect of grind
ing roughage on its nutritional value. Alfalfa hay and sweet clover hay
were used in these trials. The cows were fed the whole and ground feeds
for 30-day periods. ^ i. 4.
The grain ration consisted of four parts of corn, four parts of oats,
one part of oil meal and one part of bran. The grain was fed according
to milk production, allowing one pound of grain to three pounds of milk
for the Holsteins, and one pound of grain to 2V2 pounds of milk for the
Jerseys. A definite amount of silage was fed throughout the trials.
Water and salt was kept before the cows at all times.
A digestion trial was mn on four dry cows to determine the coeffi
cient of digestion of the whole and ground roughage, as well as the
ground roughage mixed with the ground grain.
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continued with the addition of corntodder, and com stover, the results of the trials will not be given in this
bnef repor . The result of this trial indicates, however, that more ex!
tended work along the same line is justified.
HOME ECONOMICS
Vitamin C Content of Canned Spinach
S,f.f.n3r^ of the study of the Vitamin Ccontent of spinach cannedaccording to the directions m Farmers' Bulletin 126 showed t at Vita
min C IS entirely destroyed in the process of canning by this method.
Since the greater part of the destruction occurred in the preliminary
blanching process of 15 minutes, the work this year has centered around
a canning process which will have keeping qualities and at the same time
preserve the Vitamin C content.
•The spinach was blanched for two minutes in boiling water and pro
cessed for 70 minutes at 15 pounds pressure. Ten grams of this spinach
vftamin C ^ adequate in every respect but
Fifteen pigs on this diet lived through the experimental period of 90
days Paring life they showed no scorbutic symptoms such as partial
paralysis of the hind legs, tenderness and swelling of the joints. Post
mortem exainination showed the tissues free from hemorrhages and the
costochondral junetions free from beads. Thirty pigs lived 70 days on
the above diet. They showed a steady, consistent growth, gave no evi
dence during life of scurvy symptoms. When killed on the 70th day the
post mortem^ examination showed them to be free from scorbutic symp-
toms. The joints of the long bones and the costochondral junctions of
the nbs of all the experimental animals have been saved for microscopic
examination. ^
The results indicate that spinach blanched for two minutes and pro
cessed for 70 minutes at 15 pounds pressure retains an appreciable
amount of Vitamin C. From the standpoint of preservation of Vitamin
L, this method of canning sninach is superior to the method of canning
as outlined in Farmers' Bulletin 126.
Clothing
. object of this project is to study the construction of the material in women s coats in relation to their wearing qualities and cost
Under the construction of the fabric, physical, chemical, and micro-
scopic analyses have been made. The physical tests have included the
weight per square yard, the weave, the number of picks and ends, num^
ber of twists per inch in yarn and length of staple. Chemical tests have
been made to determine the percentage of dyes and other finishing ma
terials, percentap of wool, cotton, and silk, and percentage of moisture
tne material holds at ordinary atmospheric conditions.
Microscopic studies have been made to determine the width of the
fibres, and condition of the fibres as to prevalence of split and broken
fibres, and the absence of epidermis. Micrographs have been taken to
show typical damaged fibres.
«-F wearing qualities, the degree of waterproofing, the strengthof the material, fastness to dye, and resistance to weathering have been
considered. Tests on fastness of dye have been made as fastness to alka-
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li, to acid, to mud, to hot pressing, to rubbing, and to weathering. Aside
from the effect of weathering on fastness of dye, its effect on shrinking,
texture and strength have been made. The drop test was used to deter
mine the degree of waterproofing. Eleven coats were carried through
these tests in 1925-26. During 1926-27, these eleven coats were tested
for wearing qualities under the tensile strength, abrasion test, and Kertez
method for testing the durability of fabrics.
With the exception of the chemical tests and the Kertez method of
testing the durability of fabrics, thirteen additional coats were carried
through the whole series of tests this year.
ENTOMOLOGY-ZOOLOGY
The Common Black Field Cricket
A study of the distribution, life history, economic importance, nat
ural enemies and control of the common black field cricket (Gryllus
assimilis Fab.) has been under investigation for several years. During
the past year additional information was obtained regarding the life
cycle of this species of cricket. Further study was made during the past
year of the parasites of this cricket, and the geographic distribution of
them. Additional control experiments were also performed. Drawings
of the various stages of this cricket, including eggs, nymphs, and adults,
were prepared. It is very probable that this project may be completed
and the results* published before the end of the next fiscal year.
The Plum Tree Borer
The plum tree borer (Synanthedon pictipes G. and R.), its distribu
tion, life history, economic importance and control, has been the subject
of further study this year.
The plum tree borer is widely distributed over South Dakota and is
one of the most destructive agents to plum culture.
The insect is native to the United States and is quite generally dis
tributed throughout the eastern half, ranging from Canada to the Gulf
of Mexico and from the Great Plains to the Atlantic coast. The plum
trees of the Pacific slope are infested with another species of borer.
In South Dakota, the plum tree borer may be found attacking plum
trees not only where the trees are growing under cultivated conditions,
but also where the trees are growing wild. Prior to the introduction of
cultivated plums, cherries and peaches, the borer directed its attacks
against our native drupes, such as the wild black cherry, wild red cherry,
beach plum, wild plum, etc.
The parent form of the plum tree borer is a moth belonging to a fam
ily of clear-wing waspn-like moths, the Sesiidae. This family of moths in
cludes a number of forms which are destructive as borers to various eco
nomic plants.
The female moth is a slender insect of metallic blue-black color with
markings of pale yellow. She has a wing expanse of 15 to 26 mm. The
wings are hyaline, with the veins outlined with blue or violet black scales.
In general appearance the insect is wasp-like, but this resemblance is in
creased through the nervous, darting wasp-like flight of the moths.
The male moth is similar to the female in color and markings, but
its body is more slender and the wing expanse measures 15 to 23 mm.
It may be readily distinguished from the female through its finely tuft
ed antennae.
A technical description of each sex has been recorded in our notes»
but will not be included in this report.
In South Dakota the plum tree borer passes the winter in various
stages of larval growth. The larvae remain dormant during the cold
winter months, but with the advent of spring, they become active. Those
which have completed their growth spin cocoons, while the younger bor
ers feed and rapidly approach maturity. Usually by the last of April
and first part of May, cocoons are being constructed with pupation fol
lowing shortly after.
The larvae work most commonly at the margins of injured areas
on the trunk and larger limbs of the host plants. Here they feed upon
the cambium tissue. When fully grown, they burrow towards the sur
face of the outer bark, leaving only a thin disk or membrane of bark be
tween themselves and the open air. The borers then retreat into their
deeper galleries where they form cocoons chiefly of small bits of wood
and waste from their own bodies. After the cocoons have been construct
ed, the borers pupate, the head end of the pupae being directed towards
the mouths of the exit tunnels.
Pupation takes place usually within three to five days after the
cocoons were constructed. When first formed, the pupae are white or
cream colored, but in a few hours they turn dark. The pupal period ex
tends over a period of 20 to 30 days, as a general rule. A technical de
scription of the pupal stage has been written up but is not, included here.
After the pupal development has been completed, the pupae begin
their movement toward the mouths of the exit tunnels. This movement
is made possible because the abdominal segments are movable and be
cause they are provided with rows of sharp spines. When the pupae
reach the mouths of the tunnels, the thin disk closing the tunnels is
pushed away, and following this, about two-thirds of the body of each
pupa is protruded from its burrow. A short period of rest now follows.
The pupal skin is then broken open and the moths emerge. The moths
climb upward on a near-by twig and rest with the body held so that the
wings hang downward. At the time of emergence, the wings are small
pads held cape-fashion over the thorax. Within 15minutes the pads have
unfolded and become the characteristic wings of the moths and in 30 to
40 minutes the moths are able to fly.
Mating of the moths takes place soon after they emerge from the
pupal stage, frequently within 50 to 60 minutes. The male moths are
attracted to the females by a scent diffused from glands on the ovipos
itor of the females.
Oviposition or egg laying takes place shortly after mating. Upon
approaching a tree, the female moth hovers up and down the trunk or a
large limb for a short time and then alights. She now walks slowly over
the bark, feeling with the tip of her ovipositor for crevices, overhanging
or curled bark, etc. After finding a suitable spot, the ovipositor is thrust
out and from one to six eggs are laid. As a rule, crevices, wounded
areas, breaks or abrasions in the bark, curled bark, etc., are chosen for
^STff'lS'ying purposes. A female does not confine her eggs to one tree,
but may visit many trees for egg-laying purposes. The total number of
eggs laid would be extremely difficult to ascertain, for moths in captiv
ity do not lay all the eggs that they would be capable of when not con
fined. In all of our cage experiments, the moths, after dying, were
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found to retain more well developed eggs in their ovaries than were de
posited. Usually from 50 to 80 eggs were deposited while from 120 to
150 well developed eggs were retained.
The eggs are cinnamon brown in color, somewhat depressed, oval
in outline, 0.62 mm. in length and 0.39 mm. in width. The surface is
finely reticulated.
The period of incubation varies with the prevailing temperatures,
about seven to eight days being required for the eggs to hatch. The
young larvae make their exit by gnawing through the egg shell at the
indented end of the egg.
At the northern border of the range of this insect there is probably
but one generation per year. Our work here at Brookings also indicates
but one brood per year.
The plum tree borer commonly works under the bark around wound
ed areas on the trunk and larger branches of its host plants. We have
found the larvae working in and around tissue malformed through the
black knot fungus, in and around tissue killed or injured by freezing
or sunscald, and in and around tissue bordering split crotches, pruning
scars and wounds made through careless orchard cultivation. Such areas
attract the female for egg-laying purposes, but whether it be an odor,
stimulus or touch stimilus or both that is the ultimate cause for oviposi-
tion we do not know.
Once established in an injured area, the larvae feed freely on the
tender growing bark at the margins of the wounds, frequently enlarging
the area until it girdles the trunk or branch. Often a dozen or more
borers may be taken within such a location. These borer-inhabited
areas, while usually above the soil, may occasionally extend slightly be
low the soil level. Whether or not the entire tree will be killed off by
a given number of borers or whether only one or more branches will be
destroyed will depend upon the location of the borers and whether or
not they work lengthwise or crosswise of the trunk or limb.
Thus far we have found only one parasite, a Microbracon, attacking
the plum tree borer. Ants have been found to attack the caterpillars
when they work in exposed areas, and birds have been observed to feed
on the caterpillars and moths. A fungous disease has also been found
to attack the larvae and pupae.
Many growers pay little or no attention to cultural practices as a
means of lessening insect depredations. Since an injured or diseased
area on a trunk or limb of a host plant is an attractive area for egg-lay
ing purposes of the plum borer, and since such trees are quite common,
we are convinced that this borer has become a serious pest in many or
chards or in the trees of many a town lot because the moths found the
trees suitable to its instincts. Any measure that may be practiced by
the grower to maintain his trees in a healthy condition and any care
that may be exercised to avoid sunscald, injury due to careless cultiva
tion, pruning, etc., should be adopted.
Protective devices placed about the trunks and larger limbs of plum
trees give the trees little protection from the plum tree borer. Such
materials include wire screen, paper, burlap, com stalks and a host of
others. Most washes applied in the form of thick coatings were also
disappointing, but with one exception, and this exception seems promis
ing at the present writing, although it is still in the experimental stage.
The exception consists of a mixture of paraffine and paradichloro-
benzine. It was found that the paradichlorobenzine or P.D.B. is soluble
in liquefied paraffine when it is added to the paraffine at the rate of 1
to 4 by volume. This mixture may be kept liquefied by heating it with
hot water in a double boiler. It may then be applied to the trunk and
larger limbs of the trees by means of a paint brush. When the mixture
hardens on the trees, it does not chip off but forms an elastic coating
and allows the dissolved P. D. B. to vaporize slowly. The fumes of the
P. D. B. penetrate the tissue of the tree and kill the borer. However,
P. D. B. is a slow acting fumigant, requiring a number of days to kill.
After the first day, the activity of the larvae ceases. We found that
larvae exposed for as long a period as 12 days to the fumes of P.D.B.
painted on trees would recover, but if they were subjected to the fumes
for a longer time, they would die.
We are now determining the toxicity to plum trees of the P. D. B.
as used. Thus far, the young and old trees treated have shown no in
jury. Further experiments along this line are necessary.
Experiments are also necessary to determine the proper proportion
of P. D. B. and paraffine to use, time of application, cost, etc.
Pollinating Agents of Sweet Clover
During the past year, several different types of cages were con
structed in which to house sweet clover plants in order to determine the
types most satisfactory for our purposes. One of the most useful types
was a large insect-proof cage about six feet square and six feet in
height. This cage was lined with wire netting over which muslin was
sewed or tacked. It is possible to cover an entire sweet clover plant
with a cage of this sort. Long muslin sacs with a diameter of eight
inches and supported by a wire framework on the inside also gave sat
isfaction. This type of cage is very inexpensive. It is used when it is
desirable to enclose only one branch of a plant. The sacs are slipped
over the branches and fastened firmly to stakes driven into the ground.
The results of the first year's work are not conclusive enough to
warrant drawing many conclusions. It is apparent, however, that in
sects, especially bees, are of considerable value in pollinating the blos
soms of sweet clover. A wide range of results was obtained so far as
quantity of seed production was concerned, not only with screened plants
from which all insects were excluded but also with check plants not
screened and, therefore, accessible to insects. From these results it
appears that there is an hereditary difference between plants in the mat
ter of seed production and possibly in ability to self pollinate. Conse
quently, in work to be carried on in the future, this factor must be
eliminated by enclosing only a portion of each plant within a cage and
allowing the remainder to stay outside as a check.
During the year many species of bees were collected from sweet
clover by sweeping the blossoms with an insect net. These bees were
collected throughout the blossoming period of clover at Brookings. The
bees were mounted, properly labelled with locality and date labels and
then stored in Comstock cases for future study. It is planned to con
tinue this type of work next year, but in addition to bees, other insect
visitors of sweet clover blossoms will be taken. Notes are also to be
kept on the relative abundance of each species of insect pollinator.
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Collection of Grasshoppers of the Subfamily Cyrtacanthacrinae
Thirty-five species of grasshoppers of the subfamily Cyrtacan
thacrinae have been collected in South Dakota to date. The species col
lected are the following: o u
Paropomala wyomingensis (Thos.), Schistocerca lineata Sc., Hypo-
chlora alba (Dodge), Campylacantha olivacea olivacea (Sc.), Aeoloplus
turnbulli plagosus (Sc.), Aeoloplus turnbulli tumbulli (Thos.), Hespero-
tettix viridis (Thos.), Hesperotettix brevipennis pratensis (Sc.), Hesper-
otettix speciosus (Sc.), Melanoplus scudderi scudderi (Uhl.), Melanoplus
discolor (Sc.), Melanoplus dodgei huroni Bl., Melanoplus differentialis
(Thos.), Melanoplus bivittatus (Say), Melanoplus dawsoni (Sc.), Melan
oplus gladstoni Sc.
Melanoplus confusus Sc., Melanoplus femur-rubrum femur-rubrum
(DeG.), Melanoplus infantilis Sc., Melanoplus kennicottii Sc., Melano
plus iakinus (Sc.), Melanoplus occidentalis occidentalis (Thos.), Melan
oplus fasciatus (F. Walker), Melanoplus borealis junius (Dodge), Mel
anoplus mexicanusatlanis (Riley), Melanoplus spretus (Walsh), Melan
oplus bruneri Sc., Melanoplus keeleri luridus (Dodge), Melanoplus pack-
ardi Sc., Melanoplus fluviatilis Bruner, Melanoplus angustipennis
(Dodge), Melanoplus flavidus flavidus Sc., Melanoplus bowditchi canus
Hebard, Phoetaliotes nebrascensis (Thos.), Dactylotum pictum (Thos.).
The number of specimens of the species collected totals somewhat
over 10 000 Collections of the specimens were made in many different
areas iA South Dakota, in order that data might be secured regarding
the range and economic importance of each species. Each specimen was
properly mounted with date and locality labels attached and then classi
fied Each species is kept by itself in one or more Comstock cases.
Notes regarding the food plants, economic importance and life history
of each species are taken in the field and preserved in a loose notebook
in the laboratories.
While this project was officially approved as an Adam project on
July 1, 1926, much preliminary work had already been accomplished
previously to this time.
FARM ECONOMICS
Elevator Management, Financing and Organization
The objects of this project are as follows: _
To make a detailed study of farmers' elevators from the standpoint
of the economic background which effects costs. This involves a con
sideration of such factors as the size of business units, the amount of
labor, size of plant, amount of supplies, etc., required for economic op
eration; the relation of volume of business, seasonality, transportation,
etc., to the efficiency of operation; the relation of the manager to the
board of directors; and the sources of capital and problems involved m
the different methods of financing.
To make a detailed study of the business practices of farmer elevat
ors from the standpoint of costs and profits. This involves the consid
eration of such factors as price policy, buying and selling, risk taking,
grading and inspection, handling of claims, processing and conditioning,
utilization of by-products, merchandising, and such other problems as
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are identified chiefly with the buying and selling and handling of phys
ical products.
To study handling costs and grain prices in connection with the
operation of pool grain handled by farmers' elevators.
To relate data of other states with those of South Dakota.
To set up standards which will assist owners of marketing units
better to adjust their organization to volume and other conditions under
which they operate.
Following the preliminary survey of the farmer elevator movement
in South Dakota last year, two important phases of the study have
showed good progress considering the amount of funds available for the
project. These two phases consist of (1) a historical study of farmers'
elevators, and (2) a detailed cost study of the operating practices of
farmers' elevators.
It is the purpose of the project to study farmers' elevators handling
all the various kinds of grains, but it has been found necessary to di
vide the project as to kinds of grain handled. During the present year,
data has been secured from about twenty elevators in the spring wheat
area in the northern part of the state. The historical study is being
pursued as an independent study to trace the development of farmers'
elevators since the 1919 crop; while the study of operating practices is
being pursued in cooperation with the Division of Cooperation of the
United States Department of Agriculture. Both of these phases will
continue over a period of years.
Cooperative working relations were established with auditing com
panies and with elevators operating in the spring wheat area. By visit
ing the elevators, such basic data were obtained as: audit material, a rec
ord of the daily purchases and sales, a statement of the open options at
the beginning and end of the year together with inventories and storage
liabilities, a record of hedging transactions, a record of cash sales, and
a record of storage operations.
Excellent cooperation has been extended by the elevator managers,
officers, and directors, and by the auditing companies.
Public Finance in the State of South Dakota
This study covers state and local sources of revenue, forms and rel
ative importance of state and local expenditures, state and local indebt
edness, and questions of fiscal administration in the State of South Da
kota. Results show that the general property tax is the bulwark of both
the state and local systems of revenue in South Dakota. During the
fiscal year ending June 30, 1926, the state derived 26% per cent of its
total revenue from general property taxes, 13 per cent from the motor
fuel tax, 7% per cent from motor license taxes, two per cent from the
cigarette tax, and three per cent from special or excise taxes—a total of
52 per cent of the total state revenue from taxation. Twenty-five per
cent of the remaining revenue came from the rent of investment proper
ties held by the state, and interest on the various funds of the state gov
ernment. A further 11 per cent of the total state revenue came from the
federal government, 6 per cent from departmental fees, and the remain
ing 6 per cent from state enterprises and miscellaneous sources.
The ability of property owners to meet their taxes was also studied.
During the period from 1919 to 1926, inclusive, general property taxes
took on the average, 28 per cent of the net income from farm real estate,
and 29 per cent of the net income from city real estate. The year 1921
was the most unfavorable one of the period for the property owner. In
that year, taxes were at a peak and income from property was relatively
low, making for a high ratio of taxes to net income.
During the above period, the state spent 16 per cent of the farm tax
dollar, the county 33 per cent, and the township and school district 51
per cent. For the same years, the state spent 6 per cent of the city tax
dollar, the county 15 per cent, and the municipality 79 per cent. An
analysis of the tax dollar shows that on the average, 42 per cent of the
farm tax dollar went to education, 27 per cent to highways, and 20 per
cent to state and local government. The same relative percentages in
the case of the city tax dollar were as follows: 45 per cent to education,
42 per cent to highways, and 8 per cent to state and local government.
At the close of the fiscal year ending June 30, 1926, South Dakota had
a net debt of $25.07 per capita. Only four other states in the Union had
a per capita net debt greater than this. These states were Oregon, North
Carolina, Delaware, and West Virginia. In the case of South Dakota,
however, a part of this debt is in the form of rural credit bonds and will
in part be retired by income from farm mortgages held by the rural
credit system.
South Dakota has an executive type of budget which is based on
the revenues available for the next fiscal period as estimated by the
division of taxation. A county budget system was created by a law
passed by the state legislature in 1927. Its chief purpose is to secure
a balance and control of county revenue and expenditure.
Farm Organization and Management in Brown County
The purposes of this study are: to ascertain the amounts of the var
ious factors of production required for operation of farms in this area;
to determine what variations occur in the requirements of such factors
per unit of production; to determine to what extent various methods of
combining enterprises on these farms and a more efficient use of the
agencies of production can be made to improve farm profits in this area.
From the detailed records secured in the study, the more efficient pro
duction methods, and the more profitable choices and combinations of
enterprises will be shown, and an effort will be made to establish stan
dards of efficiency which farmers in this region may use as guides for
better and more profitable farm organization and operation.
Field investigations were begun in December, 1924, and continued
until December, 1926. The route method of obtaining data was used;
that is, the farms were visited at regular intervals and the farmers
assisted in keeping a careful and complete record of all farm operations.
Data showing the amounts of man labor, horse work, and materials used
in growing crops, and the amounts of feed, man labor, horse work, and
materials used in producing livestock and livestock products were ob
tained. Records of all financial transactions were also secured. The
Bureau of Agricultural Economics, U. S. Department of Agriculture, is
cooperating with this department in this project.
Two preliminary reports have been issued on this project. The
first report was based on the records secured in 1925 and gave in detail
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the costs of producing crops and livestock on each of 20 farms durine
that year.
Wide variations in costs were found. For example, wheat produc
tion costs varied from 74 cents a bushel on the low cost farm to $1 65
on the farm having the highest cost. The production of oats varied "in
cost from 18 cents a bushel to 31 cents a bushel, barley from 26 cents
to 56 cents, and corn from 51 cents to $2.20.
Similar variations were found in the costs of livestock production.
The cost of a pound of butterfat varied from 33 cents to 66 cents, Avhile
the cost of ICQ pounds of pork varied from $6.06 to $28.33.
The second report issued recently was based on data secured during
both 1925 and 1926 and deals primarily with the significant differences
in the organization of the farms studied. A detailed analysis of the
data secured in this project will be reported in bulletin form durimr
the coming year. ^
Farm Organization and Management in East Central South Dakota
Investigations in this area were similar to those described for Brown
Coimty and were begun January 1, 1922. The field work was completed
in December, 1924. The South Dakota Department of Agriculture and
the Bureau of Agricultural Economics of the United States Department
of Agriculture cooperated in the project.
Some of the results of these investigations are reported in circu
lars 4 and 8 of the South Dakota Department of Agriculture.
A detailed analysis of the data was made during the past year and
the results have been reported in Bulletin 226 of this station. In this
bulletin, the trends of production in the area since 1880 are shown and
the trends for the next 10 to 15 years predicted. The most needed im
provements in the organization and operation of farms in the area are
indicated and systems of farming which are most likely to prove profit
able for the years just ahead are outlined.
Ranch Organization and Operation in the Great Plains Area
This department has cooperated for the past year with the Bureaus
of Agricultural Economics and Animal Industry of the United States
Department of Agriculture and the agricultural colleges of three ad
joining states. North Dakota, Montana, and Wyoming, in an investiga
tion of ranch organization and operation in the grazing areas of the
four states.
Data have been collected on sixty ranches located in adjoining cor
ners of the four states during the past year, and a preliminary report
based on these data is about ready for distribution. This first report
deals primarily with the financial phases of the study. Later reports
will stress the problems connected with the productive organization of
the ranches and the practices followed in producing and marketing live
stock".
Price and Production Studies
During the past year considerable progress has been made in the
work of securing available data for revising acreage data and in gath
ering farm prices for completing the record for farms in various sections
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of the state. This material is a necessary basis for the further studies
of prices and production of specific crops.
Valuable data on shipments of the most important farm commod
ities, back to 1900, have been secured and tabulated as an aid in cor
recting and improving the records of production. Also, some study has
been made of methods for revising acreage estimates to bring them into
better harmony with the census data.
Tax records have been secured and studied for the purpose of cor
recting and revising the figures as to livestock production. These con
stitute a valuable basis for that information. A number of valuable rec
ords, running back for many years, have also been located and taken
off for the purpose of building up a complete price history which, to
gether with production figures now becoming available, will make poss
ible more accurate studies in the field of prices. Along with these,
terminal market prices are being taken off and used for -comparison
with the farm prices received.
As the work is now being carried on, various farm commodities will
be taken up under approximately the following headings:
1. How does supply from different sources effect farm prices in
South Dakota?
2. To what extent does price received bring about changes in acre
ages or numbers of livestock ?
3. How do South Dakota farm prices change following these
changes in acreages and numbers of livestock?
The first study in this field is an economic study of potato produc
tion' in South Dakota. This has been practically completed and will be
published in the near future.
Study of Credit Needs of South Dakota Agriculture
Some study has been given to the changes which are occurring in
connection with the credit agencies serving South Dakota agriculture,
the amounts of credit needed by farmers and what this credit is used
for; also, of the relative cost of securing credit by different methods.
A beginning has been made in a study of the amount of duplication in
volved by the different types of credit agencies and the possibilities of
lowering the overhead cost of providing credit. The amount of time
available for this project has been limited during the past year, but more
time will be available for it during the coming year.
HORTICULTURE
Fruit Breeding
The fruit-breeding project each year yields new varieties worthy of
trial elsewhere. The past season new pears and apples were introduced.
The data, especially with the wild crab, are now being prepared for pub
lication in a technical bulletin. The main principle established so far
is the superiority of homozygous over heterozygous parents in the breed
ing of fruits. It will be highly desirable to develop varieties of commer
cial values at the same time that principles in fruit-breeding are brought
to light as a result of the experiments. Experiments with orchard fruits
require many years, which is all the more reason why principles should
be formulated, as early as the experiment will permit, as a guide for
future work.
Progress With Apples
Two new varieties, the Elta and Bismer, were offered for the first
time in the spring of 1927. The trees sent out were one-year buds on
Siberian crab stock.
Elta Apple.—An excellent sweet apple. Seedling of Wealthy top-
worked on Hibernal. Fruit, 2% inches in diameter; round conical; rich
light orange-yellow, red striped. Season, late fall.
Bismer Apple.—Bismarck apple x Mercer wild crab. The second of
a series of hybrids of the standard apples with the wild crab in which
the wild crab is the pollen parent. Roundish, oblate, 2M inches in diam
eter; yellow striped and mixed with brown-red; flesh, yellow, pleasant;
good subacid; sweet. An early bearer; season, probably winter.
Progress With Pears
Last year seedlings of the Harbin pear were distributed, grown from
seed which was obtained in 1924 from fresh fruit in the mountains of
North Manchuria. Many thousands of these seedlings were transplant
ed in the State Orchard at Watertown and at the Station at Brookings.
It will be better to leave these until next year so they may have one
more year's growth before transplanting to the permanent place in
orchard.
Ming Pear.—Flavor delicious, melting; really a first class dessert
pear. Fruit pyriform, yellow, 1% inches x 2 inches in diameter; with
minute russet dots. First distributed in 1917 by scions as N. E. H. No.
25. The original tree has proved very resistant to fire blight, although
many other pear trees adjacent to it died from fire blight. Have not
tried artificial inoculation. The original tree bore freely the past sea
son, 1926. Pedigree: Pyrus Simonii (now called Pyrus Ovoidea) x Louise
Bonne de Jersey pear pollen. The hardiness and blight-resistance are
evidently from the Chinese pear, and the high flavor of the flesh from
the French pear. Probably the fruit on budded trees will be somewhat
larger. Scions of the Ming pear were distributed in the spring of 1927.
The original tree is bearing a heavy crop in 1927.
Saponsky Pear.—Pyrus ussuriensis from Saponsky, eastern Siberia;
S. P. I. 20936. A wild pear; hardy, blight-resistant. "Transplanted trees
of Saponsky pear were distributed spring 1927.
Breeding Hardy Roses
The work in breeding hardy roses was continued on a large scale.
Decided progress was made in the germination of seeds of new roses,
with the cooperation of the Boyce-Thompson Institute for Plant Re
search at Yonkers, New York. The slow germination of hybrid rose
seeds has been the main stumbling block in the path of the rose-breeder.
Fifteen new roses were distributed by this Department in the spring
of 1927. Of these, one was a semi-double wild rose from Butte County,
South Dakota. The others were developed at this Station. During many
years the department has worked with the roses of North America, Eu-
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rope and Asia, hoping to originate double fragrant roses that will be
hardy without winter protection and will bloom all summer. Of the
thousands of seedlings, previous to 1927, only two were named, the Te-
tonkaha, introduced in 1912, which is very popular at the far North, and
the Tegala, introduced in 1926. The difficulty of propagation has pre
vented an earlier introduction of these new roses. These plants are all
on own roots. On the difficult question of rose stocks for budding and
grafting, the department hopes to have something new to report in the
near future. The question of rose stocks is of especial importance at the
present time since the Federal Horticultural Board has announced the
prohibition after 1990 of rose stock importations. In the long run, how
ever, it may prove best with these hardy roses to plant them far enough
apart so they will sprout freely and thus keep them on their own roots.
Then there will be no difficulty which so many people experience when
they neglect the wild shoots coming from below the bud. After two or
three years, the wild sprouts have choked out the budded portion.
In this list the usual custom is followed of naming the pistillate or
seed parent first, and the staminate or pollen parent second.
Mrs. Mina Lindell Rose.—Offered for the first time. A beautiful
dwarf semi-double, light pink, wild rose found by Mrs. Mina Lindell in
Butte County, South Dakota. Mrs. Lindell died in February, 1925. This
rose is named in her memory. To find a double wild rose on the prairies
of South Dakota is indeed noteworthy. The plant sprouts freely so it
will not be necessary to bud, graft, or grow from cuttings.
Sioux Beauty Rose.—Tetonkaha x American Beauty. Delightful
fragrance; planty hardy; very profuse 'late bloomer; blooms through
July and into August. Flowers bright rose deepening into fine dark
crimson in the center petals; very double, with nearly 100 petals and pet-
aloids.
Teton Beauty Rose.—Tetonkaha x American Beauty. A sister vari
ety to Sioux Beauty. Flowers, bright crimson, somewhat cup-shaped.
Resembles American Beauty. A heavy bloomer; blooms all season
through July and August, with 65 or more petals and petaloids. De
lightful fragrance; color ranging from rich deep pink to crimson; fol
iage of a modified rugosa.
Zani Rose.—Seed parent, Rosa rugosa, Siberian form x Anna de
Diesbach; pollen parent, Tetonkaha. Of this pedigree we have a number
of hardy, strong growing seedlings, 6 to 8 feet in height, blooming very
freely from June until the middle of July. Flowers semi-double; color, a
fine dark crimson with a white streak through the center petals. This is
a very marked characteristic.
Zika Rose.—Seed parent, Rosa rugosa, Siberian form x Anna de
Diesbach; pollen parent Tetonkaha. Flowers, semi-double; color, fine
shell pink; fragrant.
Koza Rose.—Seed parent, seedling of Rosa rugosa, Siberian form x
La France; pollen parent. La Melusine, a rugosa hybrid. Vigorous plant,
over 7 feet in height; a profuse bloomer. Flowers semi-double; deep
pink; blooms freely through July and into August.
Yuhla Rose.—Wild rose from Lake Oakwood, South Dakota x Gen
eral Jacqueminot. Flowers semi-double, crimson, blooming through July
and August; leaves of rugosa type. About 20 petals and 26 petaloids.
Yanka Rose.—Tetonkaha x Le Melusine, a rugosa hybrid. Plant, 3
to 4 feet; flowers, semi-double, pink, blooming in clusters; blooming free
ly through July and into August.
Kitana Rose.—Tetonkaha x Rose Apples, a Rugosa hybrid from Eng
land. A vigorous, hardy, semi-double pink rose, blooming very freely in
June and into July. Flowers, 3 inches in diameter; intense fragrance;
petals, about 36; petaloids, 25. Red fruit sets freely. Flowers are some
what globular with little pollen; deep lavender pink.
Amdo Rose.—Tetonkaha x La Melusine. A heavy bloomer through
July and into August. The pink flowers appear seven to ten in a clus
ter; about 16 petals and 8 petaloids. Its late blooming makes it of in
terest.
Yatkan Rose.—Somewhat uncertain but very likely Gruss an Teplitz
X La Melusine. Flowers semi-double, 2V2 inches across; color, pure
pink; blooms through July.
Okaga Rose.—Rosa gallica grandiflora x Tetonkaha. A very fine
semi-double rose. Flowers, deep pink; low bush; blooming very freely
in June and first half of July.
Minisa Rose.—Rosa rugosa, Siberian form x Prince Camille de Ro
han, a well known Hybrid Perpetual, one of the darkest red of all roses.
Minisa is not very double, having only about 17 petals and petaloids.
Color, a very deep crimson; rich fragrance; a free bloomer.
Ekta Rose.—Rose gallica grandiflora x American Beauty. Of tall
upright habit; very hardy and vigorous. Flowers, single, pink; bloom
ing freely throughout June and a few days in July. Since the flowers
are single, this plant may not be a hybrid. However, the flowers are
pink, while the flowers of the Rosa gallica parent are dark crimson.
Also, it blooms earlier than Rosa gallica. This plant sprouts freely. May
be useful for screens, hedges, or as an ornamental shrub. Rosa gallica
is a native of Central Europe extending east to the Caucaucus Moun
tains, has been cultivated "from time immemorial", and is regarded as
one of the parents of the Hybrid Perpetuals. In the Island of Bourbon,
France, it is customary to make hedges and palisades with Bengal rose
and Rosa gallica.
Semi-Rose.—A tall growing, upright shrub, fully 8 feet in height,
with hooked prickles in pairs. Flowers, small, white, blooming all sum
mer, followed by bright red fruits. This is Rosa laxa, Retz., grown
from seed collected in 1913 on the dry steppes of Semipalatinsk, Siberia.
The plant may prove useful as a budding stock for other roses or for
hedges and screens. An occasional bush has light pink flowers. This
interesting wild rose has been described under many synonyms. The
present name is given it to distinguish it from other importations. Na
tive of the Altai Mountains, central Siberia, and extending westward to
the Semipalatinsk region. It should not be confused with Rosa laxa,
Lindl., which is a variety of Rosa blanda. Ait. The name. Semi, is an
abbreviation of Semipalatinsk.
Plant and Seed Introductions
Every year small lots of seeds and plants from six tours to north
ern Eurasia are distributed as opportunity permits. Samples have been
sent to many states and foreign countries.
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Hansen Clover.—The Hansen White Siberian Sweet Clover which
was brought from Semipalatinsk, Siberia, in 1913, has proven a great
success in Canada, and is considered worth millions of dollars to the
prairie sections. Some now call it Arctic Clover. This is not cofrect as
it is not arctic in its range, and the name, Hansen, has priority. More
seed from the original stock was distributed in the spring 1927.
Plant Explorations
The search for desirable native plants was continued. In July, 1926,
a large native chokecherry of mild flavor was located near Binder, in
Sully County, South Dakota. Two tours were made in October and
November, the first through the Pembina Mountain region of north
eastern North Dakota, just over the Canadian line at Emerson, Mani
toba, returning through northwestern Minnesota. The second trip was
through northwestern South Dakota and southwestern North Dakota
and the northeastern corner of Montana, returning through the Turtle
Mountain region of North Dakota, the Red River Valley of North Da
kota, and the lake region of Northeastern South Dakota. Much material
in native fruits and ornamentals was collected.
State Orchards
The work was continued during the year in the State Orchards at
Sioux Falls, Watertown and Eureka. The three-year selection work
with the sandcherry at Philip was completed in the fall of 1926 and the
plantation was removed to another location nearer town for the next
plant generation. At Sioux Falls, the work is done in the State Rose
Garden of ten acres with a small apple and plum orchard in the corner,
with ten acres more to plant. The Opata and Sapa and other plums de
veloped by the department bore heavy crops this season, 1927. Consid
erable crossing work was done and much seed gathered at Sioux Falls.
The three-acre demonstration farm orchard on the County Farm at
Aberdeen is now fully planted. Any further extension must depend
upon the appropriation available. At Watertown, of the 40 acres, SJj
acres have been planted. The budded sandcherries planted last year in
this orchard bore a very heavy crop this year. The work at Watertown
is mainly with orchard fruits, especially pear, apple, plum, cherry, sand-
cherry. At Eureka, there is a 25-acre orchard, mostly apple and plum,
of which 11 acres have been planted, and the remainder is being pre
pared for planting. In the Watertown Orchard, the many thousands of
pear seedlings from a 1924 trip to Manchuria made a fine growth this
year. In a year or two they must be transplanted to a permanent place
in the orchard and this will take many acres. Some will be sent out for
trial elsewhere.
Credit is due to the State Board of Charities and Corrections for
giving the use of land at Watertown and Sioux Falls, also to the County
Commissioners of Brown County for the use of land at Aberdeen, and
to the Commercial Clubs at Philip and Eureka for providing land at
these two places. This afforded opportunity for the fruiting of many




Direct Marketing of Eggs
marketing has been continued principally with market eggs.
About 100 cases of white and brown eggs have been shipped to eastern
market centers and check sales made at the same time in the local mar
kets. On eggs shipped, the net returns varied from 18-62 cents per
dozen as compared with a local variation of 15-45 cents. There was a
net profit in all months except March, April and May when net returns
ranged about the same or a little under the local markets. Local prices
held to the spring level or lower through the summer while the eastern
markets gradually improved and reached the peak as in other years in
November. Local prices touched the highest mark in December when
local demand temporarily exceeded the local output. The past year local
prices approached more closely the net eastern prices largely because
state buyers quite generally began buying on a grade basis. The pres
ent year, however, they quit buying on grade and went back to the old
case count system with resulting lower level of prices for producers of
a graded product. One reason for the shift has been the breakdown of
efforts at cooperative handling of poultry products in the state. In the
face of these conditions, direct marketing seems to offer about the onlv
relief for the time being.
Artificial Lighting
Artificial lighting gave practically the same results as in previous
years. Pullets under lights from December 15 to May 1 gave 48 per
cent egg production as compared to 38 per cent for unlighted check
pens. A like pen having lights and some artificial heat on severely cold
days and nights laid 54 per cent for the period. The unlighted check
pens, however, caught up in production with lighted pens by the end of
June. These pens were all under as nearly the same conditions of hous
ing and numbers as possible. These pullets have been used as breeders
in the second year and thus far there has been no noticeable difference
in the breeding results from birds from lighted or unlighted stock
Lights have not as yet been used on breeding hens.
Fiber Grains for Poultry
Further tests with fiber grains such as barley, oats, emmer, and
buckwheat fed exclusively to hens gave similar results as before. Egg
production was very low and costly and the birds were not in good con
dition for production or health. This experiment has been discontinued.
All Mash Ration for Layers
An experiment to test out the practicability of feeding layers an
all-mash ration was run in place of the grain feeding test of the pre
ceding year. Fifty-five Leghorn pullets were put on a whole mash ra
tion when the flock had reached general egg production development
and a check pen of the same number under like conditions kept on the
same ration but receiving it as scratch and mash. The hens with all
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mash ration consumed more feed, laid fewer eggs but gained some in
weight.
Daily Feed Feed Cost Gain or Loss
% Egg Prod. Cost per doz. eggs wt. per hen
Pen 1 (All mash) 41 25c 14.95c 2.4oz.
Pen 2 (Mash &Scratch) 46 22c 10.54c .4oz.
A lot of 142 chicks were put on a whole mash ration and gained
weight as follows: 1st week 1077c; 2nd week 697o; 3rd week 537o; 4th
week 407c, with a mortality of eight chicks for the four weeks' period.
All mash for chicks seems to work well and simplifies feeding.
Ventilating Poultry Houses
With all ventilating schemes tried, there seems to be some damp
ness under certain weather conditions if any effort is made to retain
the animal heat. Early in the fall, one poultry building that had been
troubled with poor ventilation and dampness was equipped with baffle
intakes on the south wall, wire mesh ceiling and straw loft and a burlap-
sided cupola running the entire length of the ridge of the roof. The
roof was of two-thirds span, and cupola was built by removing two
ridge roof boards and nailing 2-in.x2-in. to rafters. This provided a
vent above the straw loft and snow and rain were kept out by burlap
curtains on the north and south sides of the cupola. This arrangement
proved the most satisfactory yet tried as there was good change of air
and litter and walls kept quite dry all through the winter. The walls,
are made of siding laid on over two-ply roofing and double boarded in
side back and over roosts.
White vs. Yellow Corn
The experiment white vs. yellow corn for poultry could not be car
ried through at it was not possible to get white corn fit for milling and
feeding purposes.
Comparison of High Protein Feeds
In the experiment comparing high protein feeds, pens of 30 birds
each were fed the same basal rations under like conditions with high
protein supplements as follows: (1) Tankage (2) meat scrap (3) soy
bean meal (4) ground soy beans (5) cotton seed meal (6) butter milk
powder. All feeds were bought in the open market and figures are
based on such prices. As the feed cost per dozen eggs would seem to
give a fair basis of comparison, these factors are used in indicating re
sults. Ranged in order they are as follows: (6) 15.3c per doz.; (1) 16.8c;
(4) 18.1c; (3) 20c; (2) 20.5c; (5) 21c. There was a small loss in weight
in pens having lowest feed cost per dozen and some gain in pens with
high feed costs. Mortality was lowest with ground soy beans and milk
powder and highest with soy bean meal and cotton seed meal. As soy
beans are a good crop in this state it would seem that the ground beans
would make a very valuable protein for poultry. If ground on the farm,
the cost would be much less than when bought in the general market.
Alfalfa for Poultry
Alfalfa is another crop which does well in the state and in feeding
to poultry shows up well as a mash and forage feed. In comparison
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with bran and middlings in the same basal ration, it apparently e-ave
°oZeS ZduZcoinmercial prod ct. If alfalfa could be ground on the farm it would
coS o? ^7 2 T ^ «^ash gave afeed
nntrV ; ^ per cent mixture was apparentlyunsatisfactory as production could not be maintained satisfactorily It
cenf aE"" f the optimum percentage lies between 10 and 20* per
th^^P cut and fed green makes a fair source of succulence hute season for its use is too limited for practical purp se .
Controlling White Diarrhea
the IZrLZh'n!':/;''"?-''?"!''"''"* cooperating with
Ztro?Tf whfte J- T l"u asglttination teat fordiarrhea. The first tests remoyed a number of reactors but subsequent tests haye shown none. Before these tests were
la^t diarrhea were heayy in some years but for thest three years no epidem c as brok n out.'
Turning Hatching Eggs
In seyeral experiments run to determine the results of turning or
turning eggs through the incubation process, some chicks hatched
Hatches improyed with turning up to the 15th day but eggs not
^p'fthfmX'"' those^Lned
Cod-liver Oil for Chicks
etc feTtho' conditions of housing,and d the same all-mash ration except that one lot received 2 per
won aZ Z;'h"""'' ^"0 ttrivedZTequiSl^el. Apparently there was no gam in the use of cod-liver oil where
?Sed fiffhe Xli fl k '̂'' "" chicksraise tor t plant oc came through successfully without cod-l ver
Straw vs. Shavings for Litter
An experiment to compare shavings with straw as poultry litter
was run. The cost of the shavings litter averaged three times that of
straw and apparently did not wear any longer or prove more absorbent.
Minerals for Poultry
To determine, if possible, if hens show any marked mineral hunger
a compartment hopper was built and with middlings as a carrier thefollowing ingredients were supplied.- (1) ground limestone (2) ground
phosphate rock (3) iron sulphate (4) flowers of sulphur (5) charcoal
dust (6) epsom salts (7) iodized sodium chloride. The birds ate of the
"'fu'"''' Prefcince if an^!thing for sulphur and iron sulphate.
RURAL SOCIOLOGY
Rural Social Agencies in South Dakota
This study as originally outlined included all rural social agencies.
However, upon later consultation with certain other subject matter de
partments of this station and with the cooperative bureau in the United
States Department of Agriculture, it was agreed that a much more val
uable contribution could be made to the field of Rural Sociology by nar
rowing the scope of the project to include only the four more important
rural social agencies such as the rural high school, the rural church,
rural library service and rural health agencies.
This meant a much more intensive study covering the nature, extent
and functioning of these four institutions throughout the entire state.
This latter course has been followed but carried out only part way. The
modified project has proved to be a much bigger '̂undertaking than was
anticipated. Accordingly, the project is not only incomplete but will re
quire another year. It is hoped that by the end of this coming project
year (July 1, 1928), a separate bulletin can be published on each of the
four above mentioned institutions.
Attitude of Farmers and Their Families Toward Farming
Much better results Jiave been obtained in carrying to completion
this second project. The findings and conclusions of this study were
published in April, 1927, in Bulletin 223 of this station. The title of the
bulletin is "What Farmers Think of Farming". This study was financed
jointly from the federal Purnell funds and from additional funds ob
tained from the Farm Population and Rural Life Section of the Federal
Bureau of Agricultural Economics.
The basis of this study was an intensive farm-to-farm survey made
over all the 150 farm families living in two civil townships in Lake
County, South Dakota. This area is considered typical of east central
South Dakota conditions, including population, type of farming, rural
social institutions and with its economic and social problems.
As stated in the bulletin, the winter is aware of the obvious limita
tions and difficulties involved in trying to accurately measure people's
ideas, attitudes and beliefs. It is recognized that very little in the way
of an adequate technique has been worked out for conducting a study of
this kind.
The method used in this particular study was to record as accurately
as possible on schedule cards, the ideas, attitudes, and beliefs as expressed
by the various farm families interviewed. As a check on these findings,
supporting quantitative information has been added wherever possible
concerning farm conditions in the area and the social behavior of its pop
ulation. The following is a brief digest of the general conclusions of
the study:
Eighty-seven per cent of the farmers and their families state that
they are well satisfied with the farm as a home and as a mode of living.
Very little dissatisfaction was registered against any of the com
munity services such as the church, school, library, and local govern
ment. Even the local marketing, credit and trading facilities were found
to be fairly acceptable to most farmers.
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The chief concerns of the farmer seem to be his apparent economic
inequality as compared to capital and labor. As evidence of this, he
pointed to low farm labor incomes, the increasing ratio of mortgage in-
debt^ness to farm values, mortgage foreclosures and increased taxation.
For the past few years many farmers have looked to state and fed
eral legislation as a means of obtaining economic relief. They are be
ginning to feel, however, that farm relief is a group problem and as such
must come through group organization and group action.
Taking both townships into consideration, 89.3 per cent of all the
farmers and their wives were either bom or brought up on farms; 69.1
per cent of their living brothers and sisters now live on farms; 77.8 per
cent of the grown children of these 150 farm families are now farming
for themselves; 62 per cent of the farmers an'd their wives are making a
special effort to induce their children to become farmers; 92 per cent
of the younger sons (under 21 years of age) of these families, state that
they wish to become farmers; 78 per cent of the farmers in both town
ships state that they would farm if they were starting over again.
VETERINARY
The Veterinary Department has been engaged for the pastfew years
or more in a detailed study of hemorrhagic septicemia bacilli isolated
from material that is presented from time to time for diagnostic pur
poses. The work includes a detailed study of the organisms including
their reaction to a number of the rarer sugars and a determination of
their pathogenicity by inoculation into laboratory test animals. This
work is of necessity slow because it can only proceed when suitable ma
terial is presented for examination. The work is progressing as orig
inally planned.
During the past year several pieces of laboratory apparatus were
added to the equipment for conducting this work, and will be found very
useful. Among this equipment may be mentioned a tintometer and
nepholometer, a LaMotte Hydrogen ion machine, and a warm stage ap
paratus for examination of cultures at normal body temperature.
BULLETINS PUBLISHED
Seven bulletins, containing the results of recent experimental work
have been published during the fiscal year and are available for free
distribution to the farmers of the state and others interested in agricul-
^re. They may be secured by writing to South Dakota State College.
Brookings.
Following is a list of the recent bulletins; No. 220 The Date of
Seeding Winter Rye; No. 221, Trials With Commercial Varieties of Can
ning Peas; No. 222, Wheat in South Dakota; No. 223, What Farmers
Think of Farming; No. 224, Plant Introductions; No. 225, South Dakota
Farm Production and Prices; No. 226, Profitable Farming Systems for
East Central South Dakota.
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Transportation of 'things 901 qk
Publications —
Livestock 864.95
Tools, machinery and appliances
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SEED TESTING
Appropriation
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Stationery and office supplies 1 an
Scientific supplies, consumable ZZZ_ iq7k
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Furniture, furnishings, fixtures Z linn
Library
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Total expenditures S qoi <57 oqi P7
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Transportation of things 232.55
Publications 860.72
Furniture, furnishings, fixtures 600.35
Scientific equipment 531.30
Tools, machinery, and appliances 28.68
Buildings and land 66.50
Total expenditures $9999.41
Reverted to State Treasury
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Tools, machinery, and appliances 462.19
Buildings and land 301.08
Total expenditures $12783.08
Balance June 30, 1927
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Sundry supplies 1623*63
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LIVESTOCK PUREBRED REVOLVING
Balance July 1. 1926 $1649.26
Receipts 972.52
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